3 Introduction
In recent years there has been a renewed interest in universal basic and psychosocial needs, the fulfillment of which has been shown to be essential to positive functioning and wellbeing (e.g., Deci and Ryan 2000; Demir and Özdemir 2010; Diener et al. 2010; Tay and Diener 2011) . 'Needs' refer to certain basic physical and social needs, such that deficits in their satisfaction create negative psychological consequences. Especially social needs, such as the need for close relationships and respect from others, have been found to be strong predictors of happiness and positive feelings (e.g., Diener et al. 2010) . A study by Tay and Diener (2011) has shown the association of social needs with well-being in countries all over the world. Conversely, deficits and deprivations in social needs fulfillment have been shown to lead to pathological and aversive outcomes. For example, evidence from the social neurosciences shows that social rejection creates social pain, which is visible in the brain in a way similar to physical pain (e.g., Eisenberger et al. 2003) . So, overall, it is a core finding in the literature that social need fulfilment is crucial for subjective wellbeing and happiness in general, and deficits in social need fulfilment lead to social pain and unhappiness. What has not received much attention so far, however, is the question whether the fulfilment of different social needs is related to different socially and psychologically important outcomes, and what the possible mechanisms are that underlie these associations. The aim of this paper is, therefore, to investigate to what extent different social needs relate differentially to indicators of well-functioning, and to explore possible mechanisms.
In order to answer these questions empirically, it is important to know, first of all, which social needs to distinguish. Lack of attention to the question how the fulfilment of different social needs affects various outcomes, may be related to the fact that many prominent theories of social needs assume that there is basically one overall social need. For example, Baumeister and Leary (1995) do consider the need for intimacy or affection, the need for approval and affiliation, and the need for power, but they consider these needs as derivatives of the overarching need to belong (see Baumeister and Leary 1995, p. 498, 522) . Also Deci and Ryan (2000) , when talking about the need for relatedness, refer to love and care, which seem to point to a need for intimacy and affection, but at the same time they also identify relatedness as "assimilation and integration of oneself within the social community" (Deci and Ryan 2000, p. 242) , which seems to refer to the wider group rather than to intimate relationships. So, it still is uncertain which social needs to distinguish. This may have caused that, so far, little attention has been paid to the question whether deficits in different social need fulfilments may have different consequences for indicators of wellfunctioning. For example, if there is a need to relate to others, then there is one kind of social need deficit: lack of relations to others. If, by contrast, the presumed need to relate is actually a combination of a need for intimate relations and a need to be socially accepted, there could be two different kinds of deficits. Having a deficit in one social need does not necessarily mean that one also has a deficit in the other: people can feel accepted by members of a group but not have intimate relationships with them and vice versa, with also different consequences for specific outcomes of well-functioning.
In this paper, a distinction of three fundamental social needs, as proposed by Social Production Function (SPF) theory (Lindenberg 2013) , will be used. SPF theory distinguishes three basic social needs, next to two basic physical needs (for detailed descriptions see Lindenberg 2013; Steverink 2014) . The two basic physical needs are comfort and stimulation, but in this paper we focus on the three social needs: affection, behavioral confirmation, and status. Affection is the feeling that you are liked and loved. Affection thus refers to the love 1 3 you get for being who you are, regardless of your assets (status) or actions (behavioral confirmation). Behavioral confirmation is the feeling of doing the 'right' thing in the eyes of important others and yourself; it includes doing good things, doing things well, and being part of a functional group. Behavioral confirmation, thus, results primarily from what you do, rather than what you are (affection), or what you have or can do (status). Note that 'behavioral confirmation' was also used by Snyder and Swann (1978) to refer to the selffulfilling nature of social stereotypes. However, in our definition, behavioral confirmation is the confirmation that a person gets from others, or from herself, for showing the 'right' behavior. The third social need, status, is the feeling that you are being treated with respect, achieve more than others, have influence, and are known for your achievements, skills, or assets.
How to Assess Social Needs?
Mostly, needs are assessed by directly asking people about whether or not they have certain needs and to what extent. For example, the need to belong scale (Leary et al. 2013 ) uses items such as "I want other people to accept me" and "I have a strong need to belong". Such ways of assessing needs are useful when one is interested in individual differences in the strength of a need. However, a different approach seems necessary in order to distinguish different needs and their different associations with relevant outcomes. SPF theory proceeds from the idea that for purposes of distinguishing social needs and tracing their consequences, one should be able to distinguish their alleged 'satisfiers' and, pari passu, the possible different deficits and consequences of deficits. In the case of social needs, need 'satisfiers' would be those social relationships and/or social phenomena or social situations that are evaluated by a person as satisfying one or more social needs. For example, emotionally close relationships, which make a person feel that he or she is being loved, are need satisfiers for the need for intimate and close connections. Similarly, responses from others that make a person feel that he or she is ranked higher than others, are satisfiers for the need for prestige or status. Baumeister and Leary (1995) and Deci and Ryan (2000) would be justified in lumping social needs together in one global need, if the various social needs are in fact fulfilled by the same satisfiers. Some satisfiers, such as the relationship with a spouse or parent, may indeed fulfil different social needs at the same time. Thus, need fulfillment of the three social needs will be correlated to some degree. However, if indeed there are different social needs, there should also be different satisfiers for these needs and different outcomes if the satisfiers are subjectively present or absent to various degrees.
Using focus groups and applying detailed content analysis, Van Bruggen (2001) has investigated potential satisfiers of the three social needs affection, behavioral confirmation and status. She identified various social relationships and various social situations, that differentially fulfill the separate social needs. For example, the satisfiers for the need for affection are relationships that give you the feeling that you are liked, loved, understood, empathized with, feel that others are willing to help without expecting something in return, feel that your well-being is intertwined with that of others, and feel that others like to be either emotionally or physically close to you (e.g., to hug) and reciprocate your feeling. Satisfiers for the need for behavioral confirmation are relationships that give you the feeling of doing the 'right' thing in the eyes of important others and yourself; it includes doing good things, doing things well, being a good person, being useful, contributing to a common goal, and being part of a group. Finally, satisfiers for the need for status are relationships that give you the feeling that you are being treated with respect and are being taken seriously, achieve more than others, have influence, and are known for your achievements, skills or assets.
On the basis of Van Bruggen's work, Nieboer et al. (2005) constructed and tested an instrument for measuring the three social need fulfilments. This instrument (called the SPF-IL) contained 18 items for affection and 12 items each for behavioral confirmation and status. The original scale also contained 8 items each for measuring the two physical needs of SPF theory (comfort and stimulation), next to the three social needs. Nieboer et al. (2005) tested the scales in various studies and, in general, found acceptable psychometric properties for the three social need scales, and the two physical needs scales. This work produced the first systematic evidence for distinguishing the three social needs. However, since an instrument with so many items is unwieldy, Nieboer et al. also developed short versions of the scales with three items for each social and physical need. The shortened scales (called SPF-IL(s)) have been used in many studies (e.g., Cramm and Nieboer 2015; Frieswijk et al. 2006; Goedendorp and Steverink 2017; Nieboer and Cramm 2017) , and was recently validated again with various samples of older populations (Nieboer and Cramm 2018 ).
The Three Needs and Indicators of Well-Functioning in Various Samples
In order to investigate the differential associations of the three social need fulfilments with indicators of well-functioning, both psychological strengths and subjective well-being outcomes will be considered as indicators of well-functioning and thriving. Well-functioning and experiencing well-being, as argued previously, are inherently dependent on being socially well provided, i.e. having one's basic social needs fulfilled.
In order to investigate the presumed associations in a robust way, we had available five samples, including a unique sample of more than 13,000 participants with an age range of 18-90 years, which contained, next to the three social needs, at least some measures of psychological strengths and/or subjective well-being. These allowed us to test whether or not specific deficits/fulfillments of the various social needs indeed have specific associations with these indicators of well-functioning. In the following these indicators will be explained in more detail.
Hypotheses

The Three Social Needs Among Various Populations
Before going into the differential associations of the three social need fulfilments with various indicators of well-functioning, the first question to be answered is whether the three social needs are robustly distinguishable in various populations. Studies so far have shown consistent results. For example, Nieboer et al. (2005) showed that the three social needs could be reliably and validly measured in adults aged 18-65. Steverink and Lindenberg (2006) found the three social needs reliably measured in community-dwelling older adults aged 65 and over, as did Nieboer and Cramm in various samples of communitydwelling older adults aged 70 and over (Cramm and Nieboer 2015; Cramm 2017, 2018) . The latter study also found the three social needs in frail older people aged 70 and over, and in Turkish migrants aged 65 and over (Nieboer and Cramm 2018) . Thus, 1 3 although most previous studies included only older adults, it is expected that the factor structure of the three social needs is robustly replicated in the five samples of the present study (Hypothesis 1).
Demographics
A second question is what the associations are of the different social needs fulfilments with the demographic variables age, gender, and level of education. Regarding age it is expected that, due to the diminishing availability of need satisfiers at advanced age, levels of need fulfilment will decrease with age, but this decline will be relatively small for affection and relatively large for status, while for behavioral confirmation it will lie in-between affection and status. This is expected, because need satisfiers for affection are relatively "age-proof" (e.g., contact with close relatives, friends), while those for status (e.g., prestige from education, work and other assets) often decrease at older ages (Mayr et al. 2012; Steverink and Lindenberg 2006) . These age-related expectations for the three social needs are referred to as Hypothesis 2a.
Regarding gender, associations are mainly expected for affection and status rather than for behavioral confirmation. Although both affection and status are assumed to be basic social needs in both men and women, there are gender-specific advantages in how people are able to fulfill these needs and how to compensate between need fulfilments (cf. Steverink et al. 2011) . Women have physiological and socialization advantages for fulfilling the need for affection (e.g., Maccoby 1990; Taylor et al. 2002) , whereas men have these advantages for status need fulfillment (Baumeister and Sommer 1997) . Therefore, it is expected that higher levels of fulfillment of the need for affection will be found in women as compared to men, and higher levels of status need fulfillment will be found in men as compared to women; as the fulfillment of the need for behavioral confirmation depends on social roles and group memberships, we have no expectations that these conditions will systematically differ for men and women (Hypothesis 2b).
Also an association between level of education and status need fulfillment is expected, because education is generally associated with higher social standing (Hauser et al. 2000) . The association between education and status need fulfillment will thus be stronger than those between education and affection or behavioral confirmation needs fulfillment (Hypothesis 2c).
Psychological Strengths
Psychological strengths pertain to an individual's positive psychological characteristics that contribute to optimal functioning (Linley et al. 2010) . Prominent examples of psychological strengths in the literature are hope, self-efficacy, resilience, and optimism, also referred to as psychological capital (Luthans and Youssef-Morgan 2017) . Other examples are core self-evaluations (Liu et al. 2016) , and self-regulatory ability (Lindenberg 2013) . Given the inherently social nature of human beings, it may be expected that social satisfiers add to (or undermine) the development of psychological strengths. In the data, we had available three different concepts of what are considered important psychological strengths, i.e. positive self-evaluation, hope, and self-regulatory ability. We hypothesize that all three social need fulfilments are positively associated with these three psychological strengths (Hypothesis 3). Indeed, in the literature, some indications exist, that social need fulfilment is associated with psychological strengths. For example, social support was found to positively impact core self-evaluations (Liu et al. 2016) , as did being liked and accepted (Leary and Baumeister 2000) , and the experience of status achievement (e.g., Anderson et al. 2015) . Close relationship satisfaction has been shown to increase positive self-evaluations, hope, and self-regulatory abilities (e.g., Hofmann et al. 2015) , whereas deficits in social acceptance were found to lead to serious decreases in self-regulatory capacity (Baumeister et al. 2005 ).
Loneliness
Loneliness negatively affects people in many different ways. It has negative health effects (Cacioppo and Patrick 2010) , it creates a sense of meaninglessness (Stillman et al. 2009 ) and it matters for cognitive functioning and mental health (Hawkley and Cacioppo 2010) . Social relations indeed play an important role, but what social need deficit is most important for loneliness? It is expected that especially affection and behavioral confirmation relate to overall loneliness, while status need fulfilment will show no or a very weak correlation (Hypothesis 4a). This prediction is based on the fact that overall loneliness is conceptualized primarily in terms of contacts with more proximal relationships (i.e., those that can provide affection and some behavioral confirmation). When one distinguishes between emotional and social loneliness (Weiss 1973) , affection need fulfilment is expected to correlate more strongly with emotional loneliness than with social loneliness, whereas behavioral confirmation need fulfilment is expected to correlate more strongly with social loneliness than with emotional loneliness (Hypothesis 4b).
Indicators of Subjective Well-Being
Three types of subjective well-being are considered here: life satisfaction, positive affect, and negative affect. These three are generally accepted as separable and distinct types of subjective well-being (e.g., Lucas et al. 1996) . Life satisfaction is seen as a cognitive indicator, and thus the result of a cognitive evaluation of one's life as a whole. Positive and negative affect are considered as affective components and thus related to emotional states (Diener et al. 1999) .
As stated in the introduction, the core idea of basic social needs is that their fulfillment enhances people's feelings of well-being, and that deficits in fulfillment are detrimental to well-being. However, based on earlier findings Steverink and Lindenberg 2006; Tay and Diener 2011) , it is expected that the fulfillment of the three social needs is differentially related to the three types of subjective well-being. An important reason for this is that the three need fulfilments are not the same with regard to satiation. Nieboer and Lindenberg (2002) showed empirically that once individuals have reached a minimum level of fulfilment of their need for affection, the satiation curve of affection levels off quickly. For status, they found the opposite, i.e., the satiation curve for status does not much level off. Possibly, because status is both a need and a resource (analogous to money), it is more difficult to satiate than the needs for affection and behavioral confirmation. Finally, it was found that behavioral confirmation lies in-between affection and status with regard to satiation.
Given the low rate of satiation of status, positive experiences that validate or increase status (such as being better than others, admired, shown respect and deference) contribute much to need fulfillment at the moment and should, therefore, be associated with activated positive emotions (such as alert, strong, full of pep, enthusiastic, proud). This 1 3
is comparable to what Sheldon and Lyubomirsky (2006) found for the effects of "best possible selves" reflections. By contrast, positive experiences with affection (such as feeling that you are liked, loved, and understood) are likely to fall within the flat region of the satiation curve and therefore feel reassuring without much emotional arousal, contributing to life satisfaction ("I am satisfied with my life") rather than activated positive affect. It is thus expected that affection be associated most with life satisfaction, whereas status will be associated most with positive affect (Hypothesis 5a).
For negative affect it is harder to predict whether one of the social needs will have a stronger association. Deficits in each of the three needs may yield negative emotions. However, in line with the argument on satiation, and due to the fact that negative affect taps more into arousal than life satisfaction but less so than positive affect (negative affect also includes calmer negative mood states, such as guilty, afraid [rather than scared], ashamed, nervous [rather than jittery], sad), we expect the strongest association of negative affect to be with behavioral confirmation that lies in-between status and affection with regard to satiation (Hypothesis 5b).
Regarding the size of the correlations, they are expected to be in a range that is comparable to those of Tay and Diener (2011, p. 357) , who found correlations for social needs with life satisfaction and positive affect between .12 and .24 (for the Northern Europe/ Anglo region), and with negative affect between − .10 and − .04 (same region).
Possible Mechanisms
In order to shed some light on possible mechanisms, we explore the possible mediating role of psychological strengths in the link between social needs fulfilment and indicators of subjective well-being, including loneliness. Indeed, being aware of and using one's psychological strengths is found to increase well-being over time (Wood et al. 2011) . Moreover, psychological strengths (e.g., core self-evaluations, self-esteem and hope) are found to mediate the link between concepts that closely relate to social need fulfilments, such as social support, and indicators of well-functioning (Liu et al. 2016; Zhou et al. 2018) . In general, one can glean from the literature that social relationships satisfy social needs, which, in turn, is energizing, increasing goal-striving and reducing stress. Steverink and Lindenberg (2008) found an indirect effect of having satisfying social relationships on life satisfaction and negative affect, mediated through self-regulatory capacity, i.e. the ability to take care of one's resources that contribute to well-being through having a positive frame of mind, taking initiative, and investment behavior. Research based on social baseline theory (Coan and Sbarra 2015) showed that close relationships increase one's bioenergetic resources and emotion regulation, and decreases stress reactions and the need for reappraisals. This, in turn, increases a cross-situational subjective appraisal of having goalrelated capabilities, a psychological strength defined as hope (Snyder et al. 2002) . Hope as a psychological strength has been found to buffer against stressful life events (Valle et al. 2006) , and is associated with being agentic and focused on goal-striving with numerous pathways for goal attainment (Snyder et al. 2002) . Also Khan (2013) found mentoring (which prominently includes behavioral confirmation and affection need fulfilment) to add to well-being through its positive influence on, among others, hope. Thus, although social needs fulfilment is expected to have an important direct effect on indicators of well-being, the existing evidence suggests that the associations of social needs fulfilments with subjective well-being indicators are at least in part mediated by psychological strengths.
3 3 Materials and Methods
The Samples
We had available five different samples, in which the SPF-IL(s) scales, and one or more of the concepts needed to test our hypotheses, have been applied. These samples have been used for different study projects. The first sample (N = 1094) is the original main sample of Nieboer et al. (2005) in which the scales have been developed and tested, and which consists of a representative sample of the Dutch population in the age range of 18-65 years. The second sample (N = 13,301) concerns the first release (April 2012) of the Dutch LifeLines Cohort study (Scholtens et al. 2015) . LifeLines is a multi-disciplinary prospective population-based cohort study examining in a unique three-generation design the health and well-being of persons living in the North of The Netherlands. The current study includes participants aged 18-90. The third sample (N = 456) consists of a communitybased sample of persons aged 18-94 participating in a Dutch study on well-being. The fourth sample (N = 415) contains a community-based sample of community-dwelling older people aged 68 and older who participated in a Dutch study on well-being and social comparison. Sample 5 (N = 142) consists of community-dwelling single women aged 52 and over, who signed up to take part in an intervention study on self-management abilities and well-being (Kremers et al. 2006) . Of this latter sample we used the data of the pretest, before the women were randomized into the intervention versus the control group. Note that samples 1, 2 and 3 are samples of the general population, whereas sample 4 is special with respect to age (68 +), and sample 5 is special with respect to age (52 +), gender (only females) and marital status (all single). Table 1 shows the main demographic characteristics of all samples.
Ethics Statement
At the time the studies using samples 1, 3, and 4 were executed, they were exempt from ethical approval in the Netherlands. Participants were informed of the study's purpose and mode of participation. Participation was entirely voluntary, and data were handled confidentially. The study using sample 2 is conducted according to the principles of the Declaration of Helsinki and was approved by the medical ethical committee of the University Medical Center Groningen in The Netherlands. The study using sample 5 was evaluated by 
The Social Needs Fulfillment Scales
The SPF-IL(s) consists of three social need scales and two physical need scales, each containing three items (Nieboer et al. 2005) . For the study at hand we only use the three social need scales. The items of the affection scale are: (1) "Do people pay attention to you?"; (2) "Do people help you if you have a problem?"; (3) "Do you feel that people really love you?". The items of the scale for behavioral confirmation are: (1) "There are situations in which we deal with groups of people, for example at home, at work, or during our leisure time. Do others appreciate your role in the group?"; (2) "Do people find you reliable?"; (3) "Do you feel useful to others?". 1 Finally, the items of the status scale are: (1) "Do people think you do better than others?"; (2) "Do people find you an influential person?"; (3) "Are you known for the things you have accomplished?". The scales are self-report, with each item having as answer categories 'never' (1), 'sometimes' (2), 'often' (3), and 'always' (4).
Demographic Variables
The demographic variables considered in this study were age, gender, and level of education. Age was measured as chronological age by year of birth, and level of education was measured in all samples (except sample 4) by 8 categories, ranging from no education at all (1) to university level (8). In sample 4 six categories were used, ranging from no education at all (1) to university level (6).
Psychological Strengths
For psychological strengths we had available the concepts of positive self-evaluation, hope, and self-management ability. The measure of positive self-evaluation in sample 3 was a self-constructed scale, containing eight items asking for a self-evaluation in comparison with age peers, of one's health, social life, financial situation, appearance, activities, contacts with family, achievements in life, and life attitude. A sample item is "What do you think of your social life, compared to your peers? Is it: (1) bad, (2) fair, (3) moderate, (4) good, (5) excellent?" The scale had a good internal consistency (Cronbach's alpha of .79). For measuring hope, we had available the Dutch translation of Snyder's Hope scale, consisting of eight items (Baneke 2001; Snyder et al. 1991 ). This scale measures Snyder's cognitive model of hope, which defines hope as "a positive motivational state that is based on a reciprocally derived sense of successful (a) agency (goal-directed determination), and (b) pathways (planning of ways to meet goals)" (Snyder et al. 1991, p. 570) . A sample item is "I can think of many ways to get out of a jam: (1) definitely false, (2) mostly false, (3) mostly true, (4) definitely true". The scale has good psychometric properties (Snyder 1 3 et al. 1991) and showed a Cronbach's alpha of .82 in our sample 4. Finally, we measured self-management ability with the Self-Management Ability Scale (SMAS-30, Schuurmans et al. 2005) , consisting of 30 items. The SMAS-30 measures overall self-regulatory capacity. A sample item is "How often do you take the initiative to get in touch with people who are dear to you? Is that: (1) never, (2) hardly ever, (3) sometimes, (4) often, (5) very often, (6) always". The scale has sound psychometric properties (Schuurmans et al. 2005) , and the Cronbach's alphas in the studies at hand ranged from .89 to .91.
Loneliness
In samples 4 and 5 we had available the original 11-items version of the widely used De Jong Gierveld loneliness scale (De Jong Gierveld and Kamphuis 1985) , which is also being used as two subscales, one for emotional loneliness (6 items) and one for social loneliness (5 items) (Van Baarsen et al. 2001) . A sample item of the scale for emotional loneliness is: "I miss having a really close friend"; a sample item of the scale for social loneliness is: "There is always someone that I can talk to about my day-to-day problems". Response options are (1) yes!, (2) yes, (3) more or less, (4) no, and (5) no!. The Cronbach's alphas of the overall scale and the two subscales ranged from .69 to .87 across the two samples.
Indicators of Subjective Well-Being
We distinguish three types of subjective well-being here: life satisfaction, positive affect, and negative affect. These three are generally accepted as separable and distinct types of subjective well-being (e.g., Lucas et al. 1996; Diener et al. 1999) . As measures of overall life satisfaction we had available (in all samples except sample 2) Cantril's Ladder (Cantril 1965) or the Satisfaction With Life Scale (SWLS- Diener et al. 1985 ). Cantril's Ladder asks one question: "Please imagine a ladder with steps numbered from zero at the bottom to ten at the top. Suppose we say that the top of the ladder represents the best possible life for you and the bottom of the ladder represents the worst possible life for you. If the top step is 10 and the bottom step is 0, on which step of the ladder do you feel you personally stand at the present time?". The SWLS contains 5 items, such as "In most ways my life is close to my ideal: (1) strongly disagree, (2) disagree, (3) slightly disagree, (4) neither agree nor disagree, (5) slightly agree, (6) agree, (7) strongly agree". Both are widely used scales. The SWLS showed good internal consistency in our samples, ranging from .81 to .87.
For positive affect (PA) and negative affect (NA), we had available (in all samples except sample 3) the widely used PANAS (Watson et al. 1988) . Both scales ask respondents to indicate to what extent they have experienced, over the past week, feelings and emotions like: "Interested" (PA) or "Distressed" (NA). Answer categories are (1) very slightly or not at all, (2) a little, (3) moderately, (4) quite a bit, and (5) extremely. The two 10-items scales had good properties, with Cronbach's alphas ranging from .79 to .85 (PA) and from .84 to .86 (NA). All scales used for well-being indicators have been translated in Dutch and are being used since long (Arrindell et al. 1999; Peeters et al. 1996) .
Analyses
To test hypotheses 1 and 2a, we investigated the factor structures across the five samples, and across six different age groups of sample 2. Sample 2 is large enough to allow composing six separate age groups, with still a substantial number of cases. The groups were composed of people aged 18-30, 30-40, 40-50, 50-60, 60-70, and 70-90 . For each social need [each subscale of the SPF-IL(s)], a latent variable was hypothesized, with three observed variables loading on it. Because the three social needs are derived from theory and because we have multiple groups, we apply multigroup confirmatory factor analysis (MGCFA; using STATA 12). MGCFA is widely used for testing the stability of factor structures (measurement invariance), by setting cross-group constraints and comparing more restricted with less restricted models (e.g., Byrne et al. 1989; Jöreskog 1971; Steinmetz et al. 2009 ). The models were tested using maximum-likelihood estimation; missing values were treated by list-wise deletion. First, configural invariance was tested by an unconstrained model. Next, increasingly constrained models were tested by setting measurement loadings, measurement intercepts, and measurement residuals to be equal respectively (and cumulatively). The subsequent models examine metric invariance, strong invariance, and strict invariance. The Comparative fit index (CFI), Tucker-Lewis index (TLI), Akaike information criterion (AIC), and the root-mean-square error of approximation (RMSEA) were used to evaluate model fit (Schreiber et al. 2006) . Although the Chi square test has been demonstrated to be inappropriate for sample sizes of 400 or more (Kenny 2011) , as is the case with most of our (sub)samples, it will be presented for illustration.
Regarding the comparison of the three social need fulfilments by gender, we applied Multivariate Analysis of Variance (MANOVA), which is used to test differences between groups (gender) across several dependent variables (the three needs) simultaneously. Furthermore, we investigated the correlations between each of the three social need fulfillment scales and the various concepts that are expected to relate to the social needs according to our hypotheses. We computed zero-order correlations and partial correlations. Zeroorder correlations show the simple correlations of each of the social needs with the different indicators. However, for testing the hypotheses concerning the unique association of a specific social need with an indicator, we need to look at the correlations that control for the effects of the other two social needs. The sizes of the partial correlation coefficients were compared using Steiger's z tests (Steiger 1980) . Finally, we executed linear regression analyses in SPSS version 25, using the macro PROCESS of Hayes (2013) , to explore the psychological strengths that we considered as possible mediations (each as mediator M) between the three social need fulfilments as independent variables (X), and each of the well-being outcomes, including loneliness, as dependent variables (Y). PROCESS estimates the indirect effect and applies bootstrapping to estimate its 95% confidence interval. The mediation effect is considered statistically significant when the 95% confidence interval does not include zero. Table 2 shows the results of the MGCFA, testing the first hypothesis, expecting that the three social need scales would show robustness in the five different samples (upper part of Table 2 ). Due to the large population in sample 2, we also made six age groups of this sample, in order to test our expectation also in these subpopulations. The lower part of Table 2 shows the results for these six age groups.
Results
Factor Structures and Internal Consistency
Because, according to Kenny (2011) , the RMSEA is currently the most widely used measure of model fit, and seems to be the only fit index among 20 alternatives that was unaffected by model complexity (Cheung and Rensvold 2002) , we focus on the RMSEA, and use the other fit indices to add to the best model fit.
The results support configural invariance of the three social need fulfilments across the five samples based on an RMSEA value of .082 (90% CI = .079, .084), which is close to the frequently established criterion of < .08 for reasonable model fit (Hu and Bentler 1999) . This result suggests that the same model structure exists in all five samples. The subsequent test of metric invariance was also supported (RMSEA = .079, 90% CI = .076, .083), suggesting that the SPF-IL(s) subscales measure the social needs similarly (i.e., a similar metric) between groups. The RMSEA value for strong invariance suggests good fit (.055; 90% CI = .052, .057), based on the guidelines suggested by Browne and Cudeck (1993;  i.e., RMSEA < .06). This result suggests there are no differences between groups in the means of the three SPF-IL(s) social need subscales. Finally, the test of strict invariance demonstrated reasonable fit (RMSEA = .075; 90% CI = .073, .077), suggesting similar reliabilities of SPF-IL(s) social need subscale scores between groups. Thus, it can be concluded that all models show reasonable to good fit in terms of the RMSEA, while, taking also the other fit indices and their criteria into account, the model of strong invariance shows to be the best fitting model for the five samples.
The six age groups of sample 2 show generally comparable results. The test of configural invariance demonstrated reasonable fit (RMSEA = .063; 90% CI = .060, .066). The tests of metric invariance (RMSEA = .060; 90% CI = .057, .062), strong invariance (RMSEA = .037; 90% CI = .035, .040), and strict invariance (RMSEA = .046; 90% CI = .044, .049) all showed good fit. Also the other fit indices show acceptable fit, for all types of invariance, while also the model of strong invariance appears to be the best fitting model.
Taken together, these results provide support for the similarity of the SPF-IL(s) social needs factor structure, subscale metrics, mean scores, and reliabilities across the five Table 2 Multigroup confirmatory factor analysis for the three social needs: factor structure between the five samples and six age groups of sample 2 The best fitting model is indicated in bold. RMSEA root-mean-square error of approximation, CI confidence interval, CFI comparative fit index, TLI Tucker-Lewis index, AIC Akaike information criterion. Criteria for interpreting model fit are: RMSEA < .06 for good fit and RMSEA < .08 for reasonable fit; CFI ≥ .95 for acceptance; TLI ≥ .95, can be 0 > TLI > 1 for acceptance; AIC the smallest value indicates the best fitting model (Schreiber et al. 2006) Table 3 shows the Cronbach's alphas, the means and standard deviations, as well as the inter-correlations of the three social need scales, for each of the five samples.
Most samples show acceptable or good Cronbach's alphas, although the alphas in sample 1 are rather low. All samples, except the single 52 + women in sample 5, show comparable Means and SDs. Overall, in each of the samples, the mean scores on the affection and behavioral confirmation scales are higher than the mean score on the status scale, with affection in general still somewhat higher than behavioral confirmation. This may reflect the different ease of satiation discussed above (Nieboer and Lindenberg 2002) . Still, these findings indicate that there is a general pattern of how much on average the social needs are being fulfilled. Not surprisingly, the single women in sample 5 show a somewhat different pattern. This sample consisted of widowed and divorced or single women aged 52 and older who signed up to take part in an intervention study on improvement of selfmanagement ability, well-being and loneliness (Kremers et al. 2006) . As one might expect, these women scored relatively low on affection and also somewhat lower on behavioral confirmation and status than the average in other samples.
The correlations between the three social needs show, overall, that affection and behavioral confirmation correlate relatively strongly (between .43 and .61), whereas status correlates lower with behavioral confirmation (between .21 and .53) and still lower with affection (between .09 and .29).
We also examined the Cronbach's alphas for the six separate age groups within Sample 2. The analyses yielded results (not shown in Table) that are highly comparable to those of the other samples. In all age groups the Cronbach's alphas ranged from .69 to .76 for affection; from .73 to .79 for behavioral confirmation; and from .78 to .80 for status. From these results, together with the results shown in Table 2 , it can be concluded that, as expected in H1, the stability and reliability of the three separate social need scales are robust (in all five samples, and in all age groups of sample 2). Table 4 shows, first of all, the zero-order and partial correlations of the three social needs with age, gender, and education, for each of the five samples. Also the correlations with all other concepts are shown in Table 4 , and will be discussed consecutively in the following sections. Note that not all indicators were measured in all samples. Therefore, some of the cells in Table 4 remain empty.
Associations with Age, Gender and Education
Regarding age, we overall found relatively low correlations, and a rather inconsistent pattern across the various social needs and the various samples, indicating no support for H2a. Regarding gender, Table 4 indicates the expected differences between men and women, which we further tested using MANOVA. The results showed, as expected in H2b, that-in all samples (except sample 5 which contains only women) the three social need fulfilments differ significantly for men and women (Sample 1: Wilks' λ = .925, F(3, 983) = 26.734, p < .001, η 2 = .075; Sample 2: Wilks' λ = .925, F(3, 12,555) = 337.021, p < .001, η 2 = .075; Sample 3: Wilks' λ = .933, F(3, 430) = 10.320, p < .001, η 2 = .067; Sample 4: Wilks' λ = .952, F(3, 358) = 5.990, p < .01, η 2 = .048). In addition, the univariate tests (between-subjects) showed that-in all four samples-women have higher scores on affection need fulfillment than men (Sample 1: F = 6.94, p < .01; Sample 2: F = 86.04, p < .001; Sample 3: F = 14.89, p < .001; Sample 4: F = 6.51, p < .05). Men have higher scores on status need fulfillment than women (Sample 1: F = 66.81, Regarding education, we found, as expected in H2c, that the correlations with status need fulfilment are positive and significantly stronger than the correlations with behavioral confirmation. The correlation with affection is very low or non-existent. This we found in samples 1-4 (Steiger z tests, each comparing the partial correlations of two social needs: Sample 1: z BC-Sta = − 10.07, p < .001; Sample 2: z Aff-BC = 11.55, p < .001, z BC-Sta = − 26.46, p < .001; Sample 3: z BC-Sta = − 6.02, p < .001; Sample 4: z BC-Sta = − 5.59, p < .001). In sample 5 (single women, age 52 +) none of the correlations between education and the three needs are significant, although status seems somewhat stronger than the other two needs. H2c is thus largely confirmed.
Psychological Strengths
It was expected (H3) that all three social needs relate positively to positive self-evaluation, hope, and self-management ability. For self-evaluation (Sample 3) it was found that it relates significantly to affection and status and, significantly more strongly to affection than to status (z Aff-Sta = 3.04, p < .001). For hope (Sample 4) also significant associations with affection and status were found, but here the association with status is significantly stronger than that with affection (z Aff-Sta = − 2.194, p < .05). Regarding self-management ability, Sample 4 showed no association with affection, and relatively strong and comparable associations with both behavioral confirmation and status (z BC-Sta = 1.85, p = .07). Results for sample 5 (single women, age 52 +) are different. Here we find relatively strong and comparable associations for both affection and behavioral confirmation, (z Aff-BC = 0.36, p = .36), not status. It is concluded that H3 is only partially supported, as not all three social needs are related to all three psychological strengths simultaneously.
Loneliness
For loneliness we expected (negative) associations with affection and behavioral confirmation and no associations with status (H4a). Indeed, neither for overall loneliness, nor for emotional and social loneliness, we found status to play a role (see samples 4 and 5). Overall loneliness was most associated with affection, although behavioral confirmation also showed a significant association in Sample 4, but significantly smaller than affection (z Aff-BC = 4.88, p < .001). We also expected (H4b) affection to relate most to emotional loneliness, and behavioral confirmation most to social loneliness. However, this we did not find. Affection, as compared to behavioral confirmation, has the strongest association with both emotional and social loneliness in both samples 4 and 5. Moreover, the negative associations of affection with social loneliness seem to be even stronger in both samples than the associations of affection with emotional loneliness (Sample 4: − .39 vs. − .21; Sample 5: − .47 vs. − .29). So, the expected stronger association of behavioral confirmation need fulfilment with social loneliness is not found. Thus, H4a is confirmed, but H4b is only partially confirmed.
Indicators of Subjective Well-Being
Regarding life satisfaction we found that affection need fulfillment, as expected in H5a, has the strongest correlation. This was found in three of the four samples that contained life satisfaction (Samples 1, 3 and 5). In Samples 3 and 5, only affection showed significant associations with life satisfaction, whereas in sample 1, also a significant association was found for behavioral confirmation, although significantly smaller than that for affection (z Aff-BC = 4.68, p < .001). In sample 4 we found, contrary to expectation, also a significant association with status, which was comparably as strong as the association with affection (z Aff-Sta = 0.16, p = 87).
With respect to positive affect (PA), it was found that all three needs correlated significantly with PA in samples 1 and 2, with, as expected, status showing the strongest association of the three needs (Sample 1: z Sta-BC = − 2.35, p < .05; z Sta-Aff = − 3.16, p < .01. Sample 2: z Sta-BC = − 13.97, p < .001; z Sta-Aff = − 13.95, p < .001). In samples 4 and 5, only status correlated significantly with positive affect. H5a is thus largely confirmed.
Regarding negative affect (NA), we expected the need for behavioral confirmation to have the strongest association with NA (H5b). As can be seen in Table 4 , we found in samples 2 and 4 behavioral confirmation need fulfilment to have indeed a stronger association with NA than the other two needs (Sample 2: z Aff-BC = 14.23, p < .001; z BC-Sta = − 8.79, p < .001). However, in sample 1 affection has the strongest association with NA even though it is not significantly different from the association with behavioral confirmation (z Aff-BC = − 1.54, p = .12). Finally, although affection seems to have the strongest association with negative affect in sample 5, none of the correlations in sample 5 reach significance. H5b is thus only partly supported.
Possible Mechanisms
Finally, some mechanisms were explored, focusing on the possible mediating role of psychological strengths in the link between social need fulfillments and indicators of wellbeing, including loneliness. For this we had available in samples 3, 4 and 5 (not in samples 1 and 2) one or more of the psychological strengths (as mediators) and one or more of the indicators of well-being, including loneliness, as dependent variables. As shown in Table 4 , it was found that one or more of the three social need fulfilments relate to the three psychological strengths considered in this study, and that one or more of the three social needs relate significantly to the well-being outcomes, including loneliness, except for negative affect in sample 5. Also, all psychological strengths related to one or more of the wellbeing outcomes: positive self-evaluation (sample 3) was found to correlate significantly with life satisfaction (r = .63, p < .001), as did hope in sample 4 (r = .55, p < .001). Selfmanagement ability was found to relate significantly to life satisfaction, both in sample 4 (r = .30, p < .001), and in sample 5 (r = .55, p < .001). Moreover, self-management ability was found to relate to positive affect (r = .59, p < .001), and loneliness (r = − .48, p < .001) in sample 5, as well as to negative affect (r = − .19, p < .05), but no associations were found for the three social needs with negative affect in this sample. In Table 5 the results of the mediational analyses are shown.
For each dependent variable and each mediator, we executed separate regression analyses, using the macro PROCESS (Hayes 2013) to estimate the indirect effect (ab) of the mediator between the three social needs as independent variables (X), and each one of the Regarding positive self-evaluation (sample 3), there was a significant mediation effect of self-evaluation on the link between affection need fulfilment and life satisfaction (ab = .25, 95% CI [0.17, 0.35] ), the mediator accounting for 52% of the total effect (P M = .52). Also hope was found to mediate the association between affection and life satisfaction (ab = .13, 95% CI [.05, .23] , accounting for almost half of the total effect (P M = .45). Self-management ability in sample 4 did not mediate the link between affection and life satisfaction (ab = .02, 95% CI [− 0.01, 0.06] ). Yet, in sample 5, self-management ability significantly mediated the link between affection need fulfilment and life satisfaction (ab = .52, 95% CI [0.24, 0.89]), the mediator accounting for more than half of the total effect (P M = .56). Additionally, self-management ability weakly mediated the link between status need fulfilment on positive affect (ab = .10, 95% CI [.01, .23]), the mediator accounting for 25% of the total effect (P M = .25). Finally, a significant mediation effect of self-management ability on the link between affection need fulfilment on loneliness was found (ab = − .70, 95% CI [− 1.22, − .36]), the mediator accounting for almost one-third of the total effect (P M = .29).
It is concluded that there are significant mediation effects of all psychological strengths considered in our study (self-evaluation, hope and self-management ability) on the links between affection need fulfilment and life satisfaction as well as loneliness. For status need fulfilment, self-management ability was only a weak (though significant) mediator for the link with positive affect. No mediating effects of psychological strengths were found for the links between behavioral confirmation need fulfilment and well-being indicators.
Discussion
The fulfilment of social needs is essential for human beings to function well and thrive (cf. Deci and Ryan 2000) . However, so far, there is a lack of more in-depth knowledge about which social needs are indeed important for which types of well-functioning. Curiously, the very question whether fulfilling a certain social need is more beneficial for certain indicators of well-functioning than fulfilling other social needs has rarely come up in the literature. This may be mainly due to the fact that social needs are often lumped together under one overall need to belong, or one overall need for relatedness. However, even studies (such as Tay and Diener 2011 ) that do differentiate between social needs and trace their associations with different types of subjective well-being (life satisfaction, positive and negative affect), do not problematize the possible differential role specific social need fulfillments may play for specific indicators of well-functioning.
What is needed is a deeper theoretical and empirical understanding of the role of social relationships and other social provisions for well-being and thriving. If specific social need fulfilments make separable contributions to different indicators of well-functioning, then it is important to focus on the different social satisfiers of social needs (i.e. the different kinds of social relationships, social activities, and social situations) and how they relate to indicators of well-functioning. SPF theory distinguishes three social needs and measures them in terms of the different social satisfiers. Applying SPF theory, we were able to link the different social need fulfilments to their associations with various indicators of well-functioning (psychological strengths, life satisfaction, and positive affect, and absence of loneliness and negative affect). Moreover, we explored possible mechanisms through which social need fulfilments may relate to subjective well-being. The empirical study in 1 3 which we investigated these links and mechanisms was based on five different samples, including one very large sample of over 13,000 people.
The results showed, first of all, that social needs should indeed not be lumped together in one overall need to belong or need for relatedness. The needs for affection, behavioral confirmation, and status can be clearly distinguished, providing support for the robustness of the factor structure and internal consistencies of the three social needs across the five samples, as well as across age groups covering the whole adult life span. Second, for the demographic variables, both the hypotheses on gender and level of education were supported, but not on age. As expected, women in all samples scored significantly higher on levels of affection need fulfillment than men, whereas men scored significantly higher on levels of status need fulfillment than women. No gender differences were found for behavioral confirmation need fulfillment, as expected. The associations for education were largely as expected: higher education was significantly stronger associated with status need fulfillment as compared to the other two needs, in 4 of the 5 samples. Thus, differences in gender and education also systematically affect the level of need fulfilment with regard to status and affection. However, for age we found relatively weak correlations, and rather inconsistent patterns over the various samples. Possibly the fulfilments of social needs follow complex patterns with age, requiring more in-depth investigation in future studies.
Third, the psychological strength indicators that we examined (i.e., self-evaluation, hope, and self-regulatory capacity), showed as expected that all three social need fulfillments have clear and quite strong associations with these indicators, even though the partial correlations show that in some sample a particular need is more highly correlated with a particular indicator than in another sample. These findings do support the conjecture that all three social need fulfilments contribute to psychological strengths.
Fourth, it was found that for loneliness, as expected, status did not play a significant role. However, contrary to expectation, social loneliness was not most strongly (negatively) associated with behavioral confirmation. Rather, both emotional and social loneliness were most strongly associated with affection need fulfillment. Although there is evidence for the bidimensionality of the Jong Gierveld loneliness scale (Van Baarsen et al. 2001) , our results suggest that even social loneliness taps more into lack of affection than into lack of behavioral confirmation need fulfillment.
Fifth, concerning the three indicators of subjective well-being, it was found, as expected, that affection need fulfillment related the strongest to life satisfaction, and status need fulfillment the strongest to positive affect. These results are in line with the findings of Ng and Diener (2014) , Nieboer et al. (2005) , Steverink and Lindenberg (2006) , and Tay and Diener (2011) , who also showed comparable findings on the association between the need for respect (status) and positive feelings. The overall results for negative affect are less clear cut, since the expected stronger association of behavioral confirmation need fulfillment with negative affect was only found in two of the four samples that contained negative affect. Tay and Diener (2011) also found a more diverse pattern in need fulfillments for negative affect than for positive affect. It can be concluded that the fulfilments of the three social needs cannot be clearly differentiated for their associations with psychological strengths, but they are quite differentially associated with important indicators of subjective well-being.
With regard to the possible mediating role of psychological strengths in the link between social need fulfillments and indicators of well-being, including loneliness, we found that all three psychological strengths play a significant role. Self-evaluation, hope, and self-management ability all (partially) mediated the link between affection and life satisfaction, as well as the link between affection and loneliness. Thus, with regard to the impact of psychological strengths on well-being, it is the combination with affection need fulfilment that seems to be most important. Self-management ability was also found to play a role in the link between status need fulfilment and positive affect. We did not find any mediating role of the three psychological strength for the link between social needs fulfilment and negative affect. We can conclude that social needs fulfillment has both direct and indirect effects on well-being, and that psychological strengths, besides being important in themselves, play a sizable mediating role between social needs fulfillment and indicators of well-being.
The study also has some limitations. First of all, although the various samples allowed the testing of the scales in different age groups and across gender, all samples only contained cross-sectional data, which do not allow us to draw conclusions about changes in the different social needs over time, nor about the presumed causal paths from social need fulfillment to positive functioning. Clearly, it is likely that the causal paths will be bidirectional. For example, self-regulatory capacity and positive affect are likely to contribute to achieving higher levels of social need fulfilment. Social needs are thus at the center of recursive loops that connect social need fulfillments to positive outcomes and vice versa. Still, the purpose of this study was not to trace changes over time but to answer the question whether different social needs could robustly be distinguished in their expected joint and specific associations with various indicators of well-functioning. Second, none of the samples contained all of the variables of positive functioning that may be relevant for assessing their associations with the three social need fulfilments. Future studies may explicitly theorize about how the three social needs would relate to specific indicators of well-functioning, including specifying mechanisms, and test the hypothesized associations and mechanisms in samples and designs specifically set up for that purpose. Third, this study investigated people's social needs only, while according to SPF theory two physical needs (comfort and stimulation) are just as important. However, the focus and scope of this paper were on the social needs. Future research might fruitfully include the physical needs as well. Fourth, even though we had the advantage of a very large sample (sample 2), our study contained only Dutch samples. Although we have no reason to assume that the Dutch differ from other Western-European populations, and the SPF-ILs scale has been reliably used in, for example, South African (Cramm et al. 2014) and African American (Tiernan et al. 2014 ) populations, future research should include countries across the world, as Tay and Diener (2011) and Ng and Diener (2014) have done in their studies.
Despite these limitations, the study made some important contributions. The first is that it is one of the first to throw more light on the question whether different social need fulfillments have different associations to different psychological strengths, loneliness, and subjective well-being outcomes. An important implication of this finding is that it shows the importance of looking differentially at social 'satisfiers' (i.e., the different kinds of social relationships, social activities, and social situations), because they fulfill different social needs. Thus, the importance of different kinds of social relationships as satisfiers of different social needs comes into focal attention.
The second important contribution is that it points to the importance of looking deeper into the mechanisms that may explain why social need fulfilments are so important to wellfunctioning. One of the important mechanisms may be that social need fulfilments add to the development of psychological strengths, which, besides being important in themselves, also contribute to subjective well-being. For the design of interventions and policy directed at the improvement of well-being of individuals, this is important knowledge. If social structures and institutions could provide better opportunities for people to fulfill their various social needs, this would add to their overall well-being, also through improvement of psychological strengths.
Finally, this knowledge may also help individuals themselves to become more aware of their different social needs and conditions of need fulfillment. For example, for loneliness, being accepted in a group is likely to have less effect than receiving affection from a partner or friend. Awareness of the conditions of social needs fulfilment may also contribute to the development of psychological strengths, which, in turn, may contribute to better 'social health behavior', analogous to 'physical health behavior'. We can conclude that if each of the social needs makes separable contributions, then a mix of social satisfiers (different kinds of social relationships, social activities and social situations) is required for social needs fulfilment and thus for human well-functioning and thriving.
